Synergistic antiproliferative effect of delta 12-prostaglandin J2 (delta 12-PGJ2) and hyperthermia on human esophageal cancer cell lines.
delta 12-PGJ2, one of the cyclopentenone prostaglandins and the ultimate metabolite of prostaglandin D2, has been reported to have potent antiproliferative activity on various tumor cells in vitro and in vivo. In this study, the combined effect of delta 12-PGJ2 and hyperthermia on six established cell lines of human esophageal carcinoma (SGF series) was analyzed by an in vitro assay, and the degree of apoptosis induced by this combination was examined to clarify the mechanism of supra-additive effects. In five SGF cell lines, except SGF-7 cells, combination therapy with delta 12-PGJ2 and hyperthermia showed synergistic antiproliferative effects. The supra-additive combined effect of delta 12-PGJ2 and hyperthermia on esophageal cancer cells is attributed to the synergistic induction of apoptosis. delta 12-PGJ2 induced G1 accumulation and apoptosis was induced by delta 12-PGJ2 from G1 phase. Hyperthermia induced G1 accumulation and apoptosis was induced by hyperthermia during all cell phases. Both augmented G1 arrest followed by G1 phase-selective induction of apoptosis and increased apoptotic induction without cell-cycle specificity are responsible for the synergism of combined treatment with delta 12-PGJ2 and hyperthermia.